ABSTRACT-In this article, we discuss the need for and value of an integrated developmental intervention science in low-and middle-income countries (LAMICs), and the extent to which this integration of basic developmental science has influenced research on child and youth development interventions in these countries. We also consider how a global developmental science can be advanced by capitalizing on the opportunities provided by cross-cultural, interdisciplinary, experimental, and mixed methods approaches. We argue that designing and evaluating human developmental interventions in LAMICs present an opportunity for both research and policy. Testing contextualized developmental approaches through rigorously evaluated interventions yields the promise of finding more powerful and scalable solutions that can reach more children and youth worldwide. Moreover, a theoretically rich and methodologically rigorous understanding of how interventions effect change in diverse countries and contexts can contribute to the development of a truly global developmental science.
All too often, adversities such as poverty and economic shocks, violence and war, and poor health and nutrition systems systematically undermine children's-and consequently, their nations'-capacity to thrive. In particular, in low-and middleincome countries 1 (LAMICs), such adversities can overwhelm people and institutions already struggling with limited resources. To address these adversities, organizations in both national and international arenas are designing, implementing, and rigorously evaluating policies and programs to combat family and community poverty, buffer children and families from the effects of violence and war, promote access to education, and improve children's health and development. However, these programswhich have cost billions of dollars-have yet to reach optimal effectiveness for millions of children worldwide.
Along with a growing group of researchers, practitioners, and policymakers, we propose that incorporating principles from human developmental science into the design, implementation, and evaluation of programs and policies in LAMICs can improve their impact, cost-effectiveness, sustainability, and scalability (2) . In this article, we discuss how integrating intervention research and basic developmental science more effectively can improve research, programs, and policies. We also examine to what extent basic developmental science, especially such science carried out by local researchers, has influenced intervention and evaluation designs in LAMICs. And we consider how capitalizing on the opportunities provided by cross-cultural, interdisciplinary, experimental, and mixed methods approaches can advance a global developmental science.
It is difficult in an article this short to adequately cover the fields of developmental science and developmental intervention research from LAMICs. For developmental interventions in LAMICs, we focused on examples with available experimental and quasi-experimental evidence. We also under-referenced the cross-cultural, contextualized developmental literature from LAMICs. In cases in which several sources existed, we included only one that exemplified the others.
CREATING THE "PERFECT BLEND": OPTIMIZING DEVELOPMENTAL AND INTERVENTION SCIENCE THROUGH INTEGRATION
Developmental science and intervention science reinforce one another. Our ability to understand children across time and contexts (3), and to apply that knowledge to programs and policies to promote children's development, has yielded more effective interventions that provide evidence of contextually embedded developmental processes. Developmental science helps identify and measure environmental and developmental mechanisms that are promising targets for interventions. It also provides information on how programs operate differently for different people in different contexts. Such variation can stem from interindividual differences in intraindividual change and insensitivity to environmental risk and protective factors, and the nested nature of human development. Progressively, intervention research is designed to investigate causal mechanisms that explain the impacts of interventions and sources of heterogeneity in those impacts. Designed properly, intervention evaluations in which participants are assigned randomly to either the treatment or control condition enable developmentalists to test hypotheses about causal mediation (4 (5) . While nutrition is a common focus, evaluated programs now often take a more comprehensive approach, combining emphases on children's survival (e.g., health care, immunizations, nutrition) with early education, psychosocial and cognitive stimulation, and parenting (6) . Outcomes have expanded beyond language and numeracy (e.g., executive functions), and studies now compare the effects of different approaches (nutrition vs. psychosocial stimulation) and combinations of these approaches (7). Yet, scientists and policymakers need to understand more completely the comparative cost-effectiveness, depending on when and where, under what circumstances, and how such services are delivered (8) .
Recently, researchers have promoted more developmentally appropriate intervention and research designs, but the available evidence for certain contexts, populations, and outcomes varies (9) . Particularly striking is the dearth of evidence on developmental interventions in places and among populations affected by conflict, including refugee camps (10) .
Most interventions targeting middle childhood are focused on education. Researchers have progressed in the last two decades toward reaching the United Nations Millennium Development Goal of universal enrollment in primary school, which has resulted in many intervention studies measuring attendance or enrollment rates. However, researchers, practitioners, and governments are concerned about actual learning outcomes, which are reflected in the ongoing negotiations about the United Nations' post-2015 Sustainable Development Goals (11). These include not only literacy and numeracy but also other dimensions of learning key to success, such as socioemotional learning. 2 While OECD countries have shifted toward improving learning through interventions in learning environments (12) , these are infrequent in LAMICs (13) . While Heckman and colleagues have influenced a shift in thinking about the skills needed to find and hold gainful employment, policy recommendations have focused on early investments (14) . Concurrently, though, we should be thinking about adolescents' developmental needs and capacity for change. Thus, as Verma (15) points out, we need to understand more fully how to foster life skills in adolescents and young adults (such skills are known in developmental circles as socioemotional skills or self-regulation, and in economics and business as soft or noncognitive skills). Most programs for disadvantaged and unemployed youth target only employment, and typically resemble public works programs or vocational training rather than enhancing development more broadly (16) . Adolescent reproductive health and risky behaviors are other areas that have been studied (17) .
LOOKING AHEAD AT DEVELOPMENTAL INTERVENTION SCIENCE IN LAMICS
We now highlight some of the most advanced human development interventions, evaluation designs, methods, and measurement approaches implemented in LAMICs.
What Are the Features of Developmentally and Culturally Appropriate Interventions and Evaluations?
Rao and Woolcock's work on how history and culture affect politics, institution building, and policymaking has begun to penetrate the way international development agencies involved in policymaking think and practice (18) , as well as the crosscultural study of child development (19) . Local governments, nongovernmental organizations (NGOs), and researchers who have spent much time in the countries in which they are working have developed culturally and developmentally informed interventions. However, many of these initiatives lack rigorous evidence on cost-effectiveness, or have not been implemented at scale, two practices recommended and sometimes required by lending institutions and in the national policymaking process. Being culturally and contextually appropriate requires attention to local norms and perceptions about children's development, including perceptions and practices related to parenting and family structure (20) . Developmental appropriateness refers to a child's capacity at a given stage of development, which may vary depending on local beliefs and practices (21) . Thus, researchers should seek to develop interventions that are age appropriate and culturally sensitive: Interventions and their evaluations should be informed by and inform local developmental science by local scholars and practitioners. The Pakistani version of the Care for Child Development module represents a rigorously evaluated successful adaptation (e.g., it uses an existing health service system of paraprofessionals where skilled nurses are scarce, delivered through home visits exclusively by female workers in a context in which women's interactions with men outside their families are restricted; 6).
One way to encourage cultural and contextual appropriateness is to use a community-based approach to designing and implementing programs; community-based strategies also yield promise in terms of sustainability in settings where resources are limited. For example, in a community-based preschool program in Mozambique, communities managed and supervised the preschool centers. Groups were eligible to receive support from the NGO implementing the program if they could provide the space, use local construction materials, do all the construction labor, and establish a committee to engage with parents and facilitate construction and maintenance (22) . (Another interesting example comes from Cambodia; 23.)
How Do We Ensure That Intervention Research is Developmentally Appropriate and Culturally Sensitive and Relevant?
Most research in human development has been conducted in OECD countries and, consequently and disproportionately, on White, middle-class groups (24) . Our tested theories, concepts, and measures reflect this narrow focus and are in many cases inadequate for capturing the realities of most of the world's children. This limits the claims we can make about the universality of many developmental theories and concepts, and constrains the ability of developmental science to inform policy in LAMICs.
At the same time, we have progressed toward hypothesizing the underlying mechanisms and processes of development that may apply more broadly (25, 26) . Most contemporary theories of human development are rooted in bioecological frameworks that indicate a confluence of dynamic processes between the developing individual and the many levels of human ecology (3). Basic developmental research often lacks the power to make strong causal statements, but can identify the potential mechanisms worth exploring. For instance, in an evaluation of a school-based intervention, changes in effective teaching causally mediated improvements in children's learning, a link previously identified in correlational studies (4) .
In LAMICs, economists have been at the forefront of researching poverty and evaluating programs using rigorous experimental and quasi-experimental designs. The disciplinary emphasis on causal inference has supported the development and adaptation of experimental and quasi-experimental methods. Randomized controlled trials allow us to approximate a situation of an exogenous variable through random assignment to treatment. Yet the endogeneity of behavioral choices poses difficulties for causal inference (27) . Fixed effects at the individual, family, school, or community level are commonly used to account for the variance that is caused by unobserved factors at these levels. However, this is akin to a black-box approach in which we gain no insights into the mechanisms driving the results (27) .
In addition, while randomized evaluation designs offer the highest standard of evidence for the causal impact of an intervention, the specifics of a particular context raise questions about the external validity of the findings (28) . Thus, researchers must account for contextual influences and variation. Insights from developmental science and other disciplines demonstrate the usefulness of hierarchical linear as well as structural models in which such relationships are tested explicitly. Yet the best models are of little use without data to test them. Local developmental researchers need to inform decisions in intervention studies in LAMICs about what to measure, when, where, and how.
Measures need to be adapted to and validated in a particular cultural context. For instance, several African languages distinguish between cognitive speed and social responsibility, a combination of the two being socially desirable (29) . The work suggests the importance of including social responsibility as a dimension of intelligence if research is to resonate with local understandings of child development, and "achieve recognition as a source of guidance for African families, service practitioners, and policymakers" (29, p. 126). Local researchers can "more sensitively draw on ethnotheories and life-journeys from diverse cultures" to describe variations in cultural supports, constraints, and curricula to human development (30, p. 2). Where local capacity is lacking, we need to invest in building it. This capacity will be crucial when balancing the demands of research and the need for interventions (31) . In addition, we need to find ways to share and validate research findings with the local communities that are to benefit from the policy implications drawn from the work (29) .
In some cases, intensive developmental and epidemiological studies have laid the groundwork to inform the design and evaluation of interventions. Yet we also need systematic approaches that develop, adapt, and validate measures and concepts that allow for cross-cultural comparisons and conclusions. Researchers have developed and validated culturally grounded measures and assessments of children's (32) and youth's (33) outcomes. Such tools need to be open source to encourage widespread use and allow for cross-cultural comparisons. However, the crosscultural comparability of measures and methods to support this may conflict with validity and within-cultural meaningfulness (9) .
Research in LAMICs needs to expand to include more recent advances in developmental science (34) . Researchers in developmental neuroscience, behavioral endocrinology, and epigenetics have begun to illuminate the interplay between context and an individual's biology, as well as how this affects behavior and well being. Intervention studies in OECD countries have started to account for biological processes, finding that they explain some of the heterogeneity in program impacts (35) . Yet intervention studies in LAMICs have yet to incorporate these methods and measures. Biology often provides more information about processes under the skin, illuminating, for example, resilience and how it can be created or changed. We need to understand more fully how the effectiveness of interventions is mediated or moderated by individual physiology, how interventions alter physiological processes and behavior, and how physiology can improve our understanding of the underlying processes affecting both health and behavior.
Several researchers have argued for rigorous mixed methods approaches (36, 37) . Mixed methods allow us to assess quantitative aspects of program effectiveness and inferences of causality, as well as qualitative aspects such as cultural appropriateness, complicated impact pathways, unanticipated consequences, and reasons for a program's effectiveness. In other words, mixed methods can help us understand why interventions work the way they do (38) . Mixed methods can inform our hypotheses and intervention designs, and can help us interpret the quantitative data, as well as provide information about social and institutional change. Thus, combining the most powerful quantitative and qualitative tools will support the development and validation of measures, theories, and intervention and research designs, and can enhance our understanding of the contextual variables that contribute to the successful scaling of programs.
What Are the Challenges of Scaling Evidence-Based Interventions? Ultimately, improvements at the country, regional, and global level will be achieved only by scaling programs successfully. Yet, as Friedman (28) highlighted, lack of external validity may cause interventions to fail to show impacts when implemented in different contexts or at greater scale (39) . We argue that contextualized research will allow us to take evidence-based interventions to scale through a deeper understanding of the conditions required for a program to be effective, and that scaling in and of itself changes the context, which in turn determines the program's success or failure (40) . This requires careful implementation science and continuous quality improvement models (41) . The process of scaling and expanding services invariably changes contextual parameters at the sociocultural and systems levels relevant to a program's effectiveness; services and service-delivery systems need to be adapted continuously to account for these contextual changes.
DEVELOPING A TRULY GLOBAL DEVELOPMENTAL SCIENCE
We want to harness the best of developmental science to advance intervention science, and harness the best of intervention science to advance developmental science. Designing and evaluating human development interventions in LAMICs is and should be seen as an opportunity. Testing contextualized developmental approaches through interventions will yield more powerful and scalable solutions that can reach more children and youth. Developing local capacity for research as well as intervention design and implementation may take time. In the meantime, the human development community needs to pool resources available to advance the field by investing in careful reviews of the evidence, writing detailed accounts of the implementation process and monitoring information, communicating openly and sharing good and bad experiences among stakeholders, and engaging with policymakers and representatives of civil society. Funders should insist on rigorous evaluations, and that researchers use culturally appropriate and developmentally valid measures and assessments; NGOs should be open to independent evaluation; and researchers should collaborate across disciplines to achieve the highest standard of evaluation and basic developmental science. Finally, researchers need to communicate findings in ways that ensure widespread dissemination (e.g., through blogs 3 and working papers, 4 approaches that are well established at institutions such as the World Bank).
In summary, we need a large, intensive effort to achieve the goals we have outlined in this article. Despite the size of the task, the goals are worth the investment. A theoretically rich and methodologically rigorous understanding of the impact of interventions on children and youth in low-and middle-income countries will contribute to the development of a developmental science that is truly global.
